1,2-Bis [2,5-dimethyl(3-thienyl)]ethane-1,2-dione was synthesized according to the literature method. S1 All other reagents were commercially available and used without further purification. Elemental analyses were performed on a Perkin Elmer 240C elemental analyzer. The IR spectra were obtained as KBr disks on a VECTOR 22 spectrometer. The ATR IR spectra of 1 before and after grinding were measured on a NICOLET IS10 spectrometer. The 1 H NMR spectra were recorded at room temperature with a 500 MHz BRUKER AM-500 spectrometer. The powder XRD patterns were recorded on a BRUKER D8 ADVANCE X-ray diffractometer. Diffuse reflectance UV-vis spectra were measured on SHIMADZU UV-3600 spectrophotometer using barium sulfate as the reference. Solid-state luminescence spectra were measured at room temperature on a Perkin Elmer LS55 fluorescence spectrometer. The luminescence spectra of solutions were measured at room temperature on a Hitachi F-4600 fluorescence spectrometer. The luminescent lifetimes were measured at room temperature on an Edinburgh FL-FS920 fluorescence spectrometer.
Synthesis of 2-(anthraceneyl)-4,5-bis(2,5-dimethyl(3-thienyl))-1H-imidazole (anbdtiH)
acetate (17 mmol, 1.3103 g), 1,2-bis [2,5-dimethyl(3-thienyl) ]ethane-1,2-dione (1.7 1 Electronic Supplementary Material (ESI) for Chemical Science. This journal is © The Royal Society of Chemistry 2015 mmol, 0.4732 g), and glacial acetic acid (15 mL) was refluxed for 24 hours. The solvent was removed under vacumm, and then the residue was mixed with H 2 O (10 mL). The resultant mixture was extracted with CH 2 Cl 2 (25 mL  3). The combined CH 2 Cl 2 solution was dried with MgSO 4 , filtrated, and evaporated under vacumm. The residue was purified through flash column chromatography using ethyl acetatepetroleum ether solution (v/v = 10/90), obtaining yellow solid with a yield of 630 mg (80% based on 9-anthracenecarboxaldehyde). 1 H NMR (500 MHz, CDCl 3 , Figure S1 ), δ (ppm): 2.21 and 2.42 (12H from 4CH 3 ), 2.04 (2H from two thiophene rings), 7.43-8.52 (9H from anthracene group).
Preparation of anbdtiHCHCl 3 (1)
The CHCl 3 solution of anbdtiH was allowed to slowly evaporate, forming colorless needlelike crystals as a monophasic material based on the powder XRD pattern 
Preparation of anbdtiH2CH 3 OH (2)
The sample of anbdtiH was dissolved in CH 3 OH. The filtrate was allowed to slowly evaporate, obtaining colorless lamellar crystals as a monophasic material based on the powder XRD pattern ( Figure S4 
Preparation of 3-dimer
Compound 3 (150 mg) was placed in a NMR tube, and was irradiated for 16 hours with sunlight at environment temperature around 30 o C (using sunlight with the time range of 12:00 -17:00 in sunny days in summer). After finishing irradiation, the solid sample was washed with DMSO (1 mL  6), and dried under reduced pressure, obtaining white powder 3-dimer with a yield of 69 mg (54% based on compound 3).
The DMF-CH 3 OH (v/v = 1/1) solution of 3-dimer was allowed to slowly evaporate at room temperature, obtaining colorless blocky crystals of 3-dimer2DMF. Anal. found for 2, 16697 and 5497 (R int = 0.0234) for 3, and 22332 and 5055 (R int = 0.1400) for 3-dimer•2DMF, respectively. The data were integrated using the Siemens SAINT program, S2 with the intensities corrected for Lorentz factor, polarization, air absorption, and absorption due to variation in the path length through the detector faceplate. Multi-scan absorption corrections were applied. The structures were solved by direct methods and refined on F 2 by full matrix least squares using SHELXTL. S3 All the non-hydrogen atoms were located from the Fourier maps, and were refined anisotropically.
In the structural refinement of 3, PART was used to refine disordered F atoms in CF 3 COO -anion. All H atoms were put in calculated positions using a riding model, and were refined isotropically, with the isotropic vibration parameters related to the non-H atom to which they are bonded. The crystallographic data for compounds 1-3 and 3-dimer•2DMF are listed in Table 1 , and selected bond lengths are given in Tables S1 and S2. CCDC level and all the other atoms are frozen at the crystal structure and described by UFF force field. Then we performed the excited state calculation and the natural transition orbital (NTO) analysis for the whole cluster at the QM/MM optimized geometry. All the calculations are performed by using Gaussian 09 program package. S4 
